PDGF stimulates tyrosine phosphorylation of JAK 1 protein tyrosine kinase in human mesangial cells.
Platelet-derived growth factor (PDGF) exerts multiple effects in glomerular mesangial cells, including transcription of genes that mediate its biological activity. We have partially characterized PDGF-mediated early mitogenic signal transduction pathways that include activation of protein kinase C alpha and phosphatidylinositol 3 kinase. However, the precise mechanism of PDGF-induced gene transcription is not yet clear. A family of cytoplasmic transcription factors referred to as signal transducers and activators of transcription (STAT) has recently been identified. This group of transcription factors is activated by different cytokines via tyrosine phosphorylation. We studied the effect of PDGF on STATs in human mesangial cells. Using a gel retardation assay, nuclear and cytoplasmic extracts from PDGF-stimulated mesangial cells contained protein factors that bind to a DNA sequence representing the sis-inducible element (SIE) present in the c-fos gene promoter. These protein factors also bind to the enhancer element present in interferon-gamma responsive genes, suggesting the involvement of STAT proteins. The addition of monoclonal antibody that recognizes STAT 1 results in "supershift" of the DNA-protein complex stimulated by PDGF indicating the presence of STAT 1. Immunoblotting experiments with a monoclonal STAT 1 antibody revealed the presence of STAT1 alpha and STAT1 beta in mesangial cells. Since certain cytokines activate STATs via tyrosine phosphorylation mediated by JAK family of tyrosine kinases, we studied the effect of PDGF on JAK kinases. Antiphosphotyrosine immunoblotting of JAK 1 immunoprecipitates from PDGF-stimulated mesangial cell lysate showed increased tyrosine phosphorylation of this tyrosine kinase. In vitro immune complex kinase assay of JAK 1 immunoprecipitates from PDGF-stimulated mesangial cell lysate revealed activation of this tyrosine kinase. Taken together, these data demonstrate that PDGF activates the transcription factor STAT 1 in mesangial cells. The data also provide the first evidence that PDGF stimulates tyrosine phosphorylation of JAK 1, the cytoplasmic tyrosine kinase stimulated by many other cytokines to activate transcription via STATs. These observations indicate that JAK 1 is a downstream tyrosine kinase in PDGF receptor signaling and is a candidate for activation of STAT 1.